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In[«]:=

In[]:=

In[«]:=

In[«]:=

In[«]:=

Pensieve header: Computing and playing with $\rho_1$ in the language of perturbed Gaussian

Integration.

SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\APAI"];
Once[<< KnotTheory™ ; << Rot.m];

CCF[&_ ] := ExpandDenominator@ExpandNumerator@Together[£];

CF[& List] :=CF/@&; CF[& EPD] :=CF /@ &;

CF[& ] := Module[{vs = Cases[&, (x|p) , o] U{X, P}, ps, c},
Total[CoefficientRules[Expand[&], vs] /. (ps_ - c_) = CCF[c] (Timeseevs™)] |;

EQP /: c_ +«EQP[Q_, P_] :=EQP[Q, CF[cP]];

refs_, i_,3_1:=
S (—1+2pixi—2pjxi+ (—1+TS) piij%+ (1—TS) p;x%—zpiijin+2p§-Xin)/2;
Yilo > k.1 i= ¢ (1/2-prXe);
POi[K ] := p@i[K, False]; p@i[Flip@K ] := p@i[K, True];
p0i [K_, flip_] := Module[{Cs, @, n, s, i, j, k, vs, Q, Qp},
{Cs, ©} =Rot[K]; n = Length[Cs];
If[flip, Cs = Cs[All, {1, 3, 2}]; ¢ = -¢];
Q= -P2n:1Xanaas Qp =05
Cases[Cs, {s_, i, j_} =
(Q-=xi (Pi =T pisa+ (T°-1) pja) +X5 (Pj-Pju1)5 Qp -= 5T
EQP [Q; _T(Total[q:]+Tota1[Cs[[A11,1]]])/2 QP _

(TOtal[(p] + Total [CS|IA11, 1]]]) T(Total[q;]+Tota1[Cs[[A11,1]]])/2—1/2]

s-1

Xi (Pje1-Pia))]s

]
pli[K ] := pli[K, False]; pli[Flip@K ] := pli[K, True];
Pli[K_, flip_] := Module[{Cs, ¢, n, s, i, j, k, vs, Q, P},
{Cs, 0} =Rot[K]; n = Length[Cs];
If[flLip, Cs = Cs[All, {1, 3, 2}]; © = -0];
Q = -Xzn41 Panes
Cases[Cs, {s_, i_, J_}=» (Q-=X; (Pi =T Pisa+ (T°-1) pjaa) +X;5 (Pj-Pju1) ) |5

P =Sum[r; @@ Cs[kl, {k, n}] +Sum[y1[@[k], k1, {k, 2n}];
CF@EQP[Q, T (Total[¢]+Total [CS[ALL,11]) /2 P]

E
(P X} = {my €); (25 )" 1= (2") 5 vs_List® 1= (v > V") /@US;

Zip,[5.] 1= &5
Zip;, .. (5.1 := (Collect[s // Zipsy, 2] /. f_. 2% » (DI, {z*, d}])) /. 2" >0
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in[-1:= FLI[EQP[Q_, P_11 := FI[EQP[Q, P], UnioneCases[Q, p , =], Union@Cases[Q, X , ©]];
FI[EQP[Q , P_]1, ps_List, xs_List] := Module[{u, v},
A= Table[au,vQJ {u, ps}, {v, xs}1;
Factor [Det [A] ™} Zip ), [P e - TMverse A7 ] 1]

mn[-]:= K=Knot[8, 17];
Factor [d; (Alexander [K] [T] )]

Out[e]=

(-1+T) T2 (1+T) (1-T+T?) (3-5T+3T?)

(1—4T+8T2—11T3+8T4—4T5+T5)2

in[-1.= K =Knot[5, 2];

p1i[K]
Out[«]=
P3 1
EQP{—((p1—p2)X1)— p2—7+ —1+jl_ Pg| X2 = (P3 — Pa) X3 -
1 Ps p7 1
-1+ —|p2+Pa-—|Xs- (Ps-Ps) Xs = |Ps— — + [~1+—| Pro| Xe = (P7 — Pg) X7 -
T T T T

1

P11
Xg = (P9 - P1e) X9 - ((—1+jl_) P6+P10—T X1e — P11 X115

1 P9y
(2 oeere-?
T T

1 1 1 5 1 - 1 )
— [—7+p4x4+7 (1+2p1X4*2P4X4*2P1X1X4+2P1P4X1X4* (1**J P1 X3 - [*1+*] P1PaXy| +
T\ 2 2 T T

1 1 2 1y 5 2

5 1-2p; X3 +2p7 Xz - —1+T P2 P7 X5 - 1—_|_ p7 X5 +2 P2 P7 Xa X7 =2 p7 X X7 | +

1 2 L, 1 2

E 1+2p3Xg-2pgXg—2P3X3Xg+2P3PgX3Xg - 1*;_ p3 Xz - *1+fr P3 Pg Xg| — P9 Xg +

1 1 2 1y 5, 2

5 1-2pgXe+2pgXe— *1+T Ps P9 Xg — 17T Ps Xg + 2 Ps Po X6 X9 — 2 Py Xg X9 | + P1o X10 +

1 2 1,0 1 2

E 1+ 2ps X1 — 2 P1o X1e — 2 P5 X5 X19 + 2 Ps P1g X5 X109 — 1—jl_ Ps Xig - —1+j|_ Ps P1e X1 }

in[-]:= Factor@Together [FI@pli[K] ]

out[e]=
(-1+T)*>T (5-4T+5T?)

(2-37+272)°
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mn[-1:= K=Knot[3, 1]; {Cs, ¢} = Rot[K]; n = Length[Cs];
v = {1lv = 0}; writhe = Total@Cs[All, 1];
Do[Cs /. {{s_, k, J_} = AppendTo[v, 1lv +=s], {s_, i_, k} > AppendTo[v, 1v -=5s]}, {k, 2n}];
eqp = pli[K];
eqpl = Trithe cF [eqp /. Flatten@{{xz n+1 = P15 P2ns1 = X2ns1ls
Cs /. {s_Integer,i_, j_ }» {x;»-T"Tp, s (1-7°) Tl p, , + 71T py,
i > =TTy e T py, py o TV, py > TYEI 55115
eqp2 = CF[pli[FlipeK] /. T T];
FI /@ {eqp, eqpl, eqp2}

Out[e]=
{ (-1+T)%T (1+71?) (-1+T)%T (1+7?) (1+T)2T(1+T2)}
(1-T+7%)° ’ (1-T+7%)° ’ (1-T+72)°
in[-]:= Simplify [eqpl[[1] - eqp2[1]]
Out[e]=

in[-]:= Simplify [eqpl[[2] - eqp2[2] ]

Out[«]=
1
— T (-2-2Tpsxy-2T?popsxj - TpPixi+ T pixj+2p3 X +2P3Xs-2PgX3 - 2T Py X3 -
2
p3p6X§+Tp3p6X§+péxg—TpéXg—Tp%Xg+T2p§X§+2Tp2p5X1X4+p§X1X4—Tp§X1X4+
PaXe (= ((~1+T) Xq) +2Xg) ~2Py Xs ~ 2T P3 Xs + 2 Ps Xs + 2 P5 X X5 + P3 X2 X5 —
TP3 X2 Xs — 23 Ps Xa X5 + 2 T P3 Pg X Xs + P3 Xa - Tp3 Xz - Tp3 X& + T2 p3 X2 - pa ps X +
TP2PsXe-2T° P3P X —2pa (X3~ Xa+TP7Xs (TX3~Xg)) +2P7 X — 2 P3 P X3 Xg +
2pg X3 X6 +PIX3 X6~ TPIX3Xe— (1+T) p (TX]+TX3 - Xy Xg +Xs (~Xa + T Xs) -~ X3 X +
P1 ((2T2P2+ (-1+T) P4+2TP5>Xi*2X1 (-1-T+TpaXg+PaXg+PsXg) +2 (T (Tpa+py) X5+
TXs+TpsXs+T?peXs—Xp (1+P3Xs+TPgXs) - Xe + X3 (T-Tpaxe-p7Xe))))
in[-]:-= FIQEQP [eqpl[1], eqpl[2] - eqp2[2]1]
Out[]=
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In[]:=

Out[«]=

In[«]:

Out[e]=

In[«]:

out[e]=

K = Knot[3, 1]1; {Cs, ¢} = Rot[K]; n = Length[Cs];
v ={lv =0};
writhe = TotaleCs[All, 1];
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Do[Cs /. {{s_, k, J_} = AppendTo[v, 1v +=s], {s_, i_, k} > AppendTo[v, 1v -=5s]}, {k, 2n}];

eqp = p0i[K];
eqpl = T™"rithe cF [eqp /. Flatten@{{x2 n+1 = P15 P2ns1 2 X2ns1ls

Cs /. {s_Integer,i_, j_ }» {x;»-T"p, s (1-7°) Tl p, 4+ 70 p,,

xi» =TT p T p, py 5 TV, pj - L Xi}}];
eqp2 = CF[p@i[FlipeK] /. T~ T];
FI /@ {eqp, eqpl, eqp2}

(-1+T) (1+T) (-1+T) (21+T) (-1+T) T2 (1+T)

S - : J

(1-T+72)2 (1-T+72)° (1-T+72)°

Simplify[eqpl[1] - eqp2[[1]]
0
CF[T? eqp1[2] + eqp2[[2] ]

3T+ T pyXs -T2 PsXg ~ TPy Xa + TPs Xy + T2 Py X3~ T2 p3 X3 + T2 pa X3 - T° py X3 -

TP1Xa+TPsXa+T?pyXs—T p3Xs—T?psXs+T>PgXs TPy Xe+TP3Xe+ TPy Xy~ TPy Xy

FI@EQP[eqpl[[1], T eqpl[2] + eqp2[2] ]
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